Chemical signals stimulate Geobacter soli biofilm formation and electroactivity.
Biofilm formation and maturation have been demonstrated to be regulated by distinct forms of cell-cell communication factors such as chemical and physical signals. However, whether the Geobacter sp. biofilms, which are typical electroactive biofilms, are affected by chemical signals is poorly understood. This research investigated the effects and corresponding mechanisms of endogenous and exogenous chemical signals (i.e., N-acylhomoserine lactones, AHLs) on the Geobacter soli biofilm. The results showed that Geobacter soli GSS01 secreted detectable endogenous AHLs to facilitate the formation and electrochemical activity of the biofilm, and that exogenous AHLs could further promoted these activities. Analyses of surface proteins revealed that the mechanisms promoted by endogenous and exogenous AHLs were somewhat different. Endogenous AHLs improved the relative abundance of external membrane proteins, while exogenous AHLs further facilitated the formation of amide II and a stronger H-bond between the carbonyl group and the amide. Furthermore, the proteomics analysis indicated that endogenous AHLs enhanced extracellular polymeric substance production by up-regulating the expression of key enzymes participating in EPS production, and simultaneously affected the physiological performance of individual cells. These results demonstrate, for the first time, the importance of chemical signals in Geobacter sp. and provide a comprehensive understanding of the chemical signals involved in biofilm formation and electrochemical activity of Geobacter sp..